SEQUENCE LISTING 
<110> Montminy, Marc R. 

<120> Methods for Treating Diabetes Mellitus 
<130> SALK1650-1 



<140> US 08/961,739 
<141> 1997-10-31 

<150> US 194,468 
<151> 1994-02-10 

<160> 4 



<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 7326 
<212> DNA 
<213> Mus 




<40 

atggccgaga 
ggcttctccg 
cctgatgagc 
gatgctgcgt 
atcaacccag 
caggctcagg 
cctctgaacc 
gggcccactc 
gtgaccagta 
aaccagaccc 
caacaagggc 
gctggaatgc 
accttgacac 
ggaggcatga 
caaactggag 
agcatggtca 
gtgccaaata 
acaggcccca 
cttcatgccc 
ctcccacact 
aaagcctgcc 



0> 1 
acttgctgga 
cgaatgacaa 
tgatccccaa 
ccaaacataa 
ggataggcaa 
ggcagccgaa 
aaggagactc 
cccctgcctc 
gtcctgccac 
acccaggcct 
aagctcaagt 
cctaccctgc 
aggtttcccc 
ccaagatggg 
ggcagcagat 
atagtttacc 
tgtcccagtt 
cagcagaccc 
acaaatgtca 
gtcgaaccat 
aagttgccca 



cggaccgccc 
cacagatttt 
tggagaatta 
acaactgtca 
tgtgagtgcc 
cagtacaaac 
atcaacaccc 
ccaagcactg 
atcacagact 
tctcaatagt 
catgaatgga 
tccagccatg 
acaaatggct 
aatgactggt 
gggagccact 
tgcttttcct 
gcaaacatca 
tgaaaaacgc 
gagacgagag 
gaaaaacgtt 
ttgtgcatct 



aaccccaaac 
ggatcattgt 
agccttttaa 
gagcttctta 
agcagccctg 
atggccagct 
aacctgccca 
aatccacaag 
ggacctggga 
aactctggcc 
tctcttgggg 
cagggggcca 
ggccatgctg 
accacaagtc 
ggagtgaacc 
acagatatca 
gtgggaattg 
aaactgatac 
caagcaaatg 
ttgaatcaca 
tcacgacaaa 



gagccaaact 
ttgacttgga 
acagtgggaa 
gaggaggcag 
tgcaacaggg 
taggtgccat 
aacaggcagc 
cacaaaagca 
tctgcatgaa 
atagcttaat 
ctgctggaag 
caagcagtgt 
gactaaatac 
catttggaca 
cccagttagc 
agaatacttc 
tacccacaca 
agcagcagct 
gagaggttcg 
tgacacattg 
tcatctctca 



RECEIVED 

MAR 0 6 2001 . 
TECH CENTER 1600/2900 



cagctcgccc 60 

aaatgacctt 120 

ccttgttcca 180 

cggctctagc 240 

ccttggtggc 300 

gggcaagagc 360 

cagcacctct 420 

agtagggctg 480 

tgctaacttc 540 

gaatcaggct 600 

aggaagggga 660 

gctggcggag 720 

agcacaggca 780 

accctttagt 840 

cagcaaacag 900 

agtcaccact 960 

agcaattgca 1020 

ggttctactg , 1080 

ngcctgttct '1140 

tcaggctccc 1200 

ttggaagaac 1260 
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tgcacacgac atgactgtcc tgtttgcctc cctttgaaaa atgccagtga caagcgaaac 1320 

caacaaacca tcctgggatc tccagctagt ggaattcaaa acacaattgg ttctgttggt 1380 

gcagggcaac agaatgccac ttccttaagt aacccaaatc ccatagaccc cagttccatg 1440 

cagcgggcct atgctgctct aggactcccc tacatgaacc agcctcagac gcagctgcag 1500 

cctcaggttc ctggccagca accagcacag cctccagccc accagcagat gaggactctc 1560 

aatgccctag gaaacaaccc catgagtgtc ccagcaggag gaataacaac agatcaacag 1620 

ccaccaaact tgatttcaga atcagctctt ccaacttcct tgggggctac caatccactg 1680 

atgaatgatg gttcaaactc tggtaacatt ggaagcctca gcacgatacc tacagcagcg 1740 

cctccttcca gcactggtgt tcgaaaaggc tggcatgaac atgtgactca ggacctacgg 1800 

agtcatctag tccataaact cgttcaagcc atcttcccaa ctccagaccc tgcagctctg 1860 

aaagatcgcc gcatggagaa cctggttgcc tatgctaaga aagtggaggg agacatgtat 1920 

gagtctgcta atagcaggga tgaatactat catttattag cagagaaaat ctataaaata 1980 

caaaaagaac tagaagaaaa gcggaggaca cgtttacata agcaaggcat cctgggtaac 2040 

cagccagctt taccagcttc tggggctcag ccccctgtga ttccaccagc ccagtctgta 2100 

agacctccaa atgggcccct gcctttgcca gtgaatcgca tgcaggtttc tcaagggatg 2160 

aattcattta acccaatgtc cctgggaaac gtccagttgc cacaggcacc catgggacct 2220 

cgtgcagcct cccctatgaa ccactctgtg cagatgaaca gcatggcctc agttccgggt 2280 

atggccattt ctccttcacg gatgcctcag cctccaaata tgatgggcac tcatgccaac 2340 

aacattatgg cccaggcacc tactcagaac cagtttctgc cacagaacca gtttccatca 2400 

tccagtgggg caatgagtgt gaacagtgtg ggcatggggc aaccagcagc ccaggcaggt 2460 

gtttcacagg gtcaggaacc tggagctgct ctccctaacc ctctgaacat gctggcaccc 2520 

caggccagcc agctgccttg cccaccagtg acacagtcac cattgcaccc gactccacct 2580 

cctgcttcca cagctgctgg catgccctct ctccaacatc caacggcacc aggaatgacc 2640 

cctcctcagc cagcagctcc cactcagcca tctactcctg tgtcatctgg gcagactcct 2700 

accccaactc ctggctcagt gcccagcgct gcccaaacac agagtacccc tacagtccag 2760 

gcagcagcac aggctcaggt gactccacag cctcagaccc cagtgcagcc accatctgtg 2820 

gctactcctc agtcatcaca gcagcaacca acgcctgtgc atactcagcc acctggcaca 2880 

ccgctttctc aggcagcagc cagcattgat aatagagtcc ctactccctc cactgtgacc 2940 

agtgctgaaa ccagttccca gcagccagga cccgatgtgc ccatgctgga aatgaagaca 3000 

gaggtgcaga cagatgatgc tgagcctgaa cctactgaat ccaaggggga acctcggtct 3060 

gagatgatgg aagaggattt acaaggttct tcccaagtaa aagaagagac agatacgaca 3120 

gagcagaagt cagagccaat ggaagtagaa gaaaagaaac ctgaagtaaa agtggaagct 3180 

aaagaggaag aagagaacag ttcgaacgac acagcctcac aatcaacatc tccttcccag 3240 

ccacgcaaaa aaatctttaa acccgaggag ctacgccagg cacttatgcc aactctagaa 3300 

gcactctatc gacaggaccc agagtctttg ccttttcgtc agcctgtaga tcctcagctc 3360 

ctaggaatcc cagattattt tgatatagtg aagaatccta tggacctttc taccatcaaa 3420 

cgaaagctgg acacagggca atatcaagaa ccctggcagt atgtggatga tgtcaggctt 3480 

atgttcaaca atgcgtggct atataatcgt aaaacgtccc gtgtatataa attttgcagt 3540 

aaacttgcag aggtctttga acaagaaatt gaccctgtca tgcagtctct tggatattgc 3600 

tgtggacgaa agtatgagtt ctccccacag actttgtgct gttacggaaa gcagctgtgt 3660 

acaattcctc gtgatgcagc ctactacagc tatcagaata ggtatcattt ctgtgggaag 3720 

tgtttcacag agatccaggg cgagaatgtg accctgggtg acgacccttc ccaacctcag 3780 

acgacaattt ccaaggatca atttgaaaag aagaaaaatg ataccttaga tcctgaacct 3840 

tttgttgact gcaaagagtg tggccggaag atgcatcaga tttgtgttct acactatgac 3900 

atcatttggc cttcaggttt tgtgtgtgac aactgtttga agaaaactgg cagacctcgg 3960 

aaagaaaaca aattcagtgc taagaggctg cagaccacac gattgggaaa ccacttagaa 4020 

gacagagtga ataagttttt gcggcgccag aatcaccctg aagctgggga ggtttttgtc 4080 

2 
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agagtggtgg ccagctcaga caagactgtg gaggtcaagc cgggaatgaa gtcaaggttt 4140 

gtggattctg gagagatgtc ggaatctttc ccatatcgta ccaaagcact ctttgctttt 4200 

gaggagatcg atggagtcga tgtgtgcttt tttgggatgc atgtgcaaga tacggctctg 4260 

attgcccccc accaaataca aggctgtgta tacatatctt atctggacag tattcatttc 4320 

ttccggcccc gctgcctccg gacagctgtt taccatgaga tcctcatcgg atatctcgag 4380 

tatgtgaaga aattggtgta tgtgacagca catatttggg cctgtccccc aagtgaagga 4440 

gatgactata tctttcattg ccacccccct gaccagaaaa tccccaaacc aaaacgacta 4500 

caggagtggt acaagaagat gctggacaag gcgtttgcag agaggatcat taacgactat 4560 

aaggacatct tcaaacaagc gaacgaagac aggctcacga gtgccaagga gttgccctat 4 620 

tttgaaggag atttctggcc taatgtgttg gaagaaagca ttaaggaact agaacaagaa 4680 

gaagaagaaa ggaaaaaaga agagagtact gcagcgagtg agactcctga gggcagtcag 4740 

ggtgacagca aaaatgcgaa gaaaaagaac aacaagaaga ccaacaaaaa caaaagcagc 4800 

attagccgcg ccaacaagaa gaagcccagc atgcccaatg tttccaacga cctgtcgcag 4860 

aagctgtatg ccaccatgga gaagcacaag gaggtattct ttgtgattca tctgcatgct 4920 

gggcctgtta tcagcactca gccccccatc gtggaccctg atcctctgct tagctgtgac 4980 

ctcatggatg ggcgagatgc cttcctcacc ctggccagag acaagcactg ggaattctct 5040 

tccttacgcc gctccaaatg gtccactctg tgcatgctgg tggagctgca cacacagggc 5100 

caggaccgct ttgtttatac ctgcaatgag tgcaaacacc atgtggaaac acgctggcac 5160 

tgcactgtgt gtgaggacta tgacctttgt atcaattgct acaacacaaa gagccacacc 5220 

cataagatgg tgaagtgggg gctaggccta gatgatgagg gcagcagtca gggtgagcca 5280 

cagtccaaga gcccccagga atcccggcgt ctcagcatcc agcgctgcat ccagtccctg 5340 

gtgcatgcct gccagtgtcg caatgccaac tgctcactgc cgtcttgcca gaagatgaag 5400 

cgagtcgtgc agcacaccaa gggctgcaag cgcaagacta atggaggatg cccagtgtgc 5460 

aagcagctca ttgctctttg ctgctaccac gccaaacact gccaagaaaa taaatgccct 5520 

gtgcccttct gcctcaacat caaacataac gtccgccagc agcagatcca gcactgcctg 5580 

cagcaggctc agctcatgcg ccggcgaatg gcaaccatga acacccgcaa tgtgcctcag 5640 

cagagtttgc cttctcctac ctcagcacca cccgggactc ctacacagca gcccagcaca 5700 

ccccaaacac cacagccccc agcccagcct cagccttcac ctgttaacat gtcaccagca 5760 

ggcttcccta atgtagcccg gactcagccc ccaacaatag tgtctgctgg gaagcctacc 5820 

aaccaggtgc cagctccccc accccctgcc cagcccccac ctgcagcagt agaagcagcc 5880 

cggcaaattg aacgtgaggc ccagcagcag cagcacctat accgagcaaa catcaacaat 5940 

ggcatgcccc caggacgtga cggtatgggg accccaggaa gccaaatgac tcctgtgggc 6000 

ctgaatgtgc cccgtcccaa ccaagtcagt gggcctgtca tgtctagtat gccacctggg 6060 

cagtggcagc aggcacccat ccctcagcag cagccgatgc caggcatgcc caggcctgta 6120 

atgtccatgc aggcccaggc agcagtggct gggccacgga tgcccaatgt gcagccaaac 6180 

aggagcatct cgccaagtgc cctgcaagac ctgctacgga ccctaaagtc acccagctct 6240 

cctcagcagc agcagcaggt gctgaacatc cttaaatcaa acccacagct aatggcagct 6300 

ttcatcaaac agcgcacagc caagtatgtg gccaatcagc ctggcatgca gccccagccc 6360 

ggacttcaat cccagcctgg tatgcagccc cagcctggca tgcaccagca gcctagtttg 6420 

caaaacctga acgcaatgca agctggtgtg ccacggcctg gtgtgcctcc accacaacca 6480 

gcaatgggag gcctgaatcc ccagggacaa gctctgaaca tcatgaaccc aggacacaac 6540 

cccaacatga caaacatgaa tccacagtac cgagaaatgg tgaggagaca gctgctacag 6600 

caccagcagc agcagcagca acagcagcag cagcagcagc aacaacaaaa tagtgccagc 6660 

ttggccgggg gcatggcggg acacagccag ttccagcagc cacaaggacc tggaggttat 6720 

gccccagcca tgcagcagca acgcatgcaa cagcacctcc ccatccaggg cagctccatg 6780 

ggccagatgg ctgctccaat gggacaactt ggccagatgg ggcagcctgg gctaggggca 6840 

gacagcaccc ctaatatcca gcaggccctg cagcaacgga ttctgcagca gcagcagatg 6900 

3 
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aagcaacaaa ttgggtcacc aggccagccg aaccccatga gcccccagca gcacatgctc 6960 

tcaggacagc cacaggcctc acatctccct ggccagcaga tcgccacatc ccttagtaac 7020 

caggtgcgat ctccagcccc tgtgcagtct ccacggcccc aatcccaacc tccacattcc 7080 

agcccgtcac cacggataca accccagcct tcaccacacc atgtttcacc ccagactgga 7140 

acccctcacc ctggactcgc agtcaccatg gccagctcca tggatcaggg acacctgggg 7200 

aaccctgaac agagtgcaat gctcccccag ctgaataccc ccaacaggag cgcactgtcc 7260 

agtgaactgt ccctggttgg tgataccacg ggagacacac tagaaaagtt tgtggagggt 7320 

ttgtag 7326 



<210> 2 
<211> 2344 
<212>. PRT 
<213> Mus 

<400> 2 

Met Ala Glu Glu Leu Ala Gly Gly Asp Arg Arg Asn Pro Lys Lys Ser 

15 10 15 

Gin Thr Thr Ala Arg Arg Arg Arg Arg Arg Ala Ser Pro Pro Asn Asp 

20 25 30 

Asp His Arg Phe Phe Asp His Cys Cys Asp Leu Leu Lys Pro Pro Pro 

35 40 45 

Pro Pro Pro Ser Pro Pro Gly Glu Leu Leu Pro Phe Phe Thr Val Gly 

50 55 60 

Gly Leu Val Pro Pro Pro Pro Pro Asp Ala Ala Ala Gin Thr Asn Cys 
65 70 75 80 

Cys Glu Leu Leu Leu Arg Arg Gin Gin Ala Leu Leu Leu Leu Leu Leu 

85 90 95 

Ser Thr Gin Gin lie Gly Gly Cys Glu Cys Cys Ala Ala Leu Leu Gin 

100 105 110 

Gin Gin Pro Trp Trp Trp Trp Trp Trp Trp Gly Ser Ser Gly Ser Arg 

115 120 125 

Arg Ser Thr Asn Asn Gly Gin Gin Val Pro Pro Gly Lys Ser Ser Ser 

130 135 140 

Ser Ser Pro Leu Asn Asn Arg Arg Leu Leu Gin His His Asn Leu Pro 
145 150 155 160 

Pro Thr Gly Ser Ser Ala Pro Pro Pro Pro Pro Pro Gly Pro Leu Leu 

165 170 175 

Pro Ala Ala Pro Ser Thr Thr lie His Lys Lys Gin Lys Lys Ser Arg 

180 185 190 

Ala Ala Ala Ala Ala Ala Asp Gin Gin Val Leu Pro Pro Ser Gin Thr 

195 200 205 

Thr Thr Trp Trp Ser Ala Ala Asn Phe Phe Phe Phe Phe Asn Gin Thr 

210 215 220 

Thr Pro Arg Pro Pro Ser lie lie Asn Ser Gly Gly Leu Asn Asn lie 
225 230 235 240 
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Arg 

Trp 

Trp 

Val 

Pro 
305 
Arg 

Phe 

Ser 

Phe 

Pro 
385 
Trp 

Pro 



Arg 

Leu 

Asn 

Val 
290 
Lys 

Arg 

Gly 

Glu 

Thr 
370 
Pro 

Glu 

Pro 



Arg 

Leu 

Asn 
275 
Leu 

Trp 

Arg 

Gly 

Glu 
355 
Thr 

Pro 

Leu 

Gin 



Ser Val Leu 
435 

Asp Glu Glu 
450 

Val Val Ser 
4 65 

Thr His His 



Pro Pro Cys 
Asn 
Lys 



Gly 
545 
Trp 

Lys 

Cys 

Cys 



Asn Asn 
515 
Lys Cys 
530 

Gly Ser 



Trp Trp 

Pro Thr 

Ser Ser 
595 
Cys Cys 



Arg Arg Arg 

245 
Gly Gly Ala 
260 

Pro Thr Leu 

Ala Glu Glu 

Trp Gly His 
310 

Glu Ala Lys 
325 

Thr Leu Asn 
340 

Pro Ser Ser 

Leu Phe Phe 

Pro Pro Cys 
390 

Leu Pro Thr 
405 

Gin Thr Thr 
420 

Leu Leu Leu 

Gin Ala Asn 

His Thr Thr 
470 

Ser Gly Ser 
485 

Ala Ser Ser 
500 

Asn Cys Thr 

Gin Ser Glu 

Ser Glu Phe 
550 

Arg Ala Ala 
565 

Thr Ser Ser 
580 

Asp Ser Ser 



Asn 

Gly 

Leu 

Glu. 

295 

Ala 

Met 

Trp 

Lys 

Thr 
375 
Gin 

Thr 

Glu 

Leu 

Asn 
455 
Arg 

Ser 

Thr 

Arg 

Glu 
535 
Lys 



Arg 
Met 
Tyr 

Cys Cys Leu Arg 



Lys 

Gly 

Pro 
280 
Glu 

Ala 

Met 

Trp 

Gin 
360 
Asp 

He 

Ser 

Lys 

Leu 
440 
Arg 

Thr 

Ser 

Thr 

Arg 
520 
Glu 

Lys 

Met 

Met 

Met 
600 
Phe 



Gly Gly 
250 
Arg Lys 
265 

Ala Met 

Glu Thr 

Thr Lys 

Asn Asp 
330 
Gly Ser 
345 

Gin Gin 

He He 

He Ser 

Asn Cys 
410 
Arg Arg 
425 

Leu His 

Gly Ser 

Thr Glu 

Ser Ser 
490 
Thr Ser 
505 

Leu Ser 

Glu Glu 

Thr lie 

Pro Pro 
570 
Met Met 
585 

Asn Asn 



Ala Gin 

Gly Gly 

Met Gly 

Leu Thr 
300 
Tyr Tyr 
315 

Trp Trp 

Arg Arg 

Gin Gin 

Glu Tyr 
380 
Gin Gin 
395 

Cys Cys 

Thr Asp 

Ala Ala 

Xaa Pro 
460 
Lys Arg 
475 

Ser Ser 

Ser Leu 

Ser Phe 

Glu Asn 
540 
lie Phe 
555 

Ser Leu 



Gin 

Gly 

Gly 
285 
Thr 

His 

Pro 

Gly 

Ser 
365 
Phe 



His Glu Trp 

255 
Gly Gly Gly 
270 

Gly Gin Ala 

Gly Phe Pro 

Arg Arg Arg 
320 

Gin Val Val 
335 

Ala Thr Thr 
350 

Met Val Val 
Phe Ser Pro 



Ala Asn lie lie 
400 

Cys Cys Cys Arg 
415 

Asp Ser Ser Ser 
430 

Gin Met Ser Ser 
445 

Val Val Val Val 



Met Gin 
Ala Ser 
Phe Gly Gin Gin 



Arg 

Leu 

Leu 

Ala 
525 
Lys 

Cys 

Ser 

Arg 

Asp 
605 
Thr 



He 

Leu 

Trp 
510 
Ala 

Pro 

Trp 

Ser 

Ala 
590 
Asp 

Ser 



Thr 

Lys 
495 
Lys 

Pro 

Pro 

Trp 

Pro 
575 
Ala 

Ser 

Thr 



Thr 
480 
Leu 

Asn 

Leu 

Leu 

Trp 
560 
Lys 

Cys 

Cys 

Thr 
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610 

Leu Gin Pro Pro Gin 
625 

Pro Pro Glu Thr Thr 

645 

Asp Gin Gin Gin Gin 
660 

Leu Leu Pro Thr Ser 
675 

His Met Met Met Ser 
690 

lie Tyr Ser Ser Ser 
705 

Arg Lys Gly Gly Ala 

725 

His Leu Leu Pro Thr 
740 

Pro Gin Leu Leu Leu 
755 

Gly Cys Cys Met Leu 
770 

Val Val Val Cys Cys 
785 

Gin Arg Lys Lys Tyr 

805 

Arg Lys Lys Gly Gly 
820 

Val Val Val Val Val 
835 

Pro Leu Pro Pro Pro 
850 

Met Gly Pro Pro Pro 
865 

Gly Met Met Met Met 

885 

Glu Val Gin Leu Leu 
900 

Val Gin Pro Pro Pro 
915 

Ala Ser Ser Gly Gly 
930 

Met Pro Gin Gin Ser 
945 

Asn Asn lie Met Met 

965 

Thr Glu Pro Pro Phe 
980 



615 

Gin Gin Glu Asp Ser 
630 

Thr Met Ser Val Val 

650 

Gin Gin Pro Pro Asn 
665 

Ser Gly Gly Tyr Tyr 
680 

Asn Asn Trp His His 
695 

Ser Ser Ser Ser Ser 
710 . . 

Met Leu Leu Asp Leu 

730 

Thr Phe Lys Lys lie 
745 

Leu Leu Leu Lys lie 
760 

Arg Arg Val Glu Glu 
775 

He Ala Gly Gly Glu 
790 

Lys He He He He 

810 

Gly Arg Leu His His 
825 

Ser Gin Leu Leu Pro 
840 

Pro Val Cys Cys Cys 
855 

Leu Pro Pro Glu Ser 
870 

Met Asn Ser Phe Phe 

890 

Thr Gly Thr Thr Trp 
905 

Met Met Pro Leu Cys 
920 

Gly Gly Gly Gly Gly 
935 

Lys Lys Trp Ala Ala 
950 

Pro Gly Thr Thr Leu 

970 

His His His His His 
985 



620 



Ser 


oer 


ber 


ber 


ber 


cys 


CI c 
Djj 










£ yi n 

D ft u 


C v 


Arg 


Arg 


p 1 n 
ValU 


P 1 r\ 

bin 


Vain 














Asn 


7\ o v~\ 

riSp 


Dhn 

irne 


7\ -y ri 

t\j. g 


7\ >- rr 

/\r g 


Vain 








D / U 






T 1 o 
1 J. t: 


H-i q 
ni j 




H i ^ 


Hi c; 

ni j 


H i <5 






0 0 3 








p l n 
valU 


7\ 1 ^ 

Hid 


oer 


Q. o v 

oer 


i nr 


lie 




n c\ n 
/ u u 










■pV Vn j-k 

Pne 


Pne 


Ala 


Leu 


T 7 _ 1 

val 


val 


/Id 










Ton 
/ <L U 


Arg 


Arg 


Arg 


Arg 


Arg 


O 

ber 










/ jo 




trie 


"D v* r\ 

rlO 


rLO 


oer 


7\ V /T 

/aj_ y 


fro 








n ^ n 






/\ia 


Hla 


i v ie U 


Pin 
blu 


PI n 
blU 


"D y~ ^ 






7 £ ^ 
/ DO 








7V -v /~t 


nlS 


Vol 


Val 


val 


val 




n q n 
/ o U 










T 1 \T V* 

lyr 


lyr 


T* \z r* 

lyr 




11c 


11c 


/ y o 










p n n 
o u u 


11c 


uin 


Lys 


p. I 

blU 


P 1 n 

blU 


/ii y 










O 1 o 






7A rn 


ni o 


Ul Q 

FIX O 


i rp 


1 

v a x 


















irp 


vai y 


oer 


Q o v 

oer 






0 4 D 










y o 




1 III. 


C o T 


Q o -r 




o bU 










O s\ ■*« 

ber 


P t r C* 

Lys 


Arg 


-rile 


irne 


Pin 
Vain 












Q Q n 
ooU 


Pro 


Asn 


Val 


Val 


Trp 


GlU 










o y o 




Asp 


Asp 


Asp 


Asp 


Asp 


Asp 








y iu 






uys 


Arg 


rp U> v. 

i nr 


i nr 


lYieu 


7\ 1 -3 














nlS 


nlS 


Leu 


Leu 


HIS 


nlS 




940 










His 


Ala 


Asn 


Asn 


Asn 


Asn 


955 










960 


Arg 


Arg 


Gin 


Phe 


Leu 


Leu 










975 




His 


Pro 


Val 


Gly 


Gly 


Met 



990 
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Ser Ser Glu Gin Cys Cys Ala Trp Gly Gly Pro Ala Ala Pro Gly Arg 

995 1000 1005 

Arg Arg Arg Arg Arg Phe Thr Thr Val Arg Asn Asn Gly Ala Ala Ala 

1010 1015 1020 

Pro Leu Thr Thr Leu Ala Pro Pro Pro Pro Pro Gin Ala Ser Ser Ala 
1025 1030 1035 104 

Ala Leu Leu His Gin Gin Thr Gin Ser Ser lie Ala Pro Pro Leu His 

1045 1050 1055 

His His His His His Leu Leu Pro Pro Ala Ala Ala His Ala Leu Leu 

1060 1065 1070 

Ser Asn lie lie Thr Ala Ala Arg Asn Asp Asp Asp Asp Asp Asp Ser 

1075 1080 1085 

Ser Ser Gin Gin Leu Leu Thr Gin Pro Pro Tyr Ser Ser Cys His Leu 

1090 1095 1100 

Leu Gin Thr Pro Pro Pro Pro Pro Thr Pro Thr Thr Trp Leu Ser Ser 
1105 1110 1115 112 

Pro Ala Ala Ala Gin Thr Thr Glu Tyr Pro Pro Gin Ser Ser Ser Ser 

1125 1130 1135 

Ser Ser Gin Gin His His Ala Gin Gin Asp Ser Thr Thr Leu Arg Pro 

1140 1145 1150 

Pro Val Gin Gin Thr lie Cys Cys Cys Cys Cys Cys Tyr Ser Ser Ser 

1155 1160 1165 

His His His Gin Gin Pro Pro Ala Cys Cys lie Leu Ser Ser Pro Gly 

1170 1175 1180 

Thr Thr Thr Thr Thr Pro Leu Ser Ser Gly Ser Ser Ser Ala Leu Leu 
1185 1190 1195 120 

Asn Arg Val Val Tyr Ser Leu Leu Leu Val Leu Lys Lys Ser Ser Ser 

1205 1210 1215 

Ala Ala Arg Arg Pro Met Cys Cys Met Leu Leu Asn Glu Asp Asp Asp 

1220 1225 1230 

Asp Asp Asp Gly Ala Ala Gin Met Met Met Glu Pro Glu Glu Tyr Pro 

1235 1240 1245 

Arg Gly Gly Pro Arg Ser Ser Ser Ser Ser Glu Met Met Met Arg Gly 

1250 1255 1260 

Phe Phe Lys Val Val Ser Gin Val Val Arg Arg Asp Asp lie Arg Arg 
1265 1270 1275 128 

Arg Arg Arg Arg Ser Arg Ser Ser Glu Pro Pro Gly Ser Arg Arg Lys 

1285 - 1290 1295 

Arg Asn Asn Glu Val Val Ser Gly Ser Ser Ser Ser Ser Ser Arg Gly 

1300 1305 1310 

Gly Lys Arg Thr Thr Ser Asn Asp Asp Ser Leu Leu Asn Gin His His 

1315 1320 1325 

Pro Ser Gin Gin Gin Gin Gin Pro Arg Lys Lys Asn Leu Pro Arg Arg 

1330 1335 1340 

Leu Arg Gin Gin Thr Tyr Ala Ala Leu His Ser lie He Gin Asp Asp 
1345 1350 1355 136 

Arg Val Phe Phe Leu Phe Val Val Pro Val Val Ser Ser Ala Ala Ala 
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1365 



1370 



1375 



Ala Ala Ala Arg Asn Asn Gin lie lie lie Asp lie Val Val Glu Ser 

1380 1385 1390 

Ser Trp Thr Phe Phe Thr lie Lys Lys Lys Lys Lys Arg Lys Leu Leu 

1395 1400 1405 

His Arg Ala Ala He Lys Lys Pro Trp Gin Gin Cys Gly Ser Gly Gly 

1410 1415 1420 

Gly Gly Gly Gly Cys Ser Thr Thr Ala Trp Trp He Ser Ser Lys Arg 
1425 1430 1435 144 

Pro Pro Val Tyr Tyr He Leu Gin Gin Gin Gin Gin Gin Thr Cys Cys 

1445 1450 1455 

Arg Ser Leu Leu Gin Glu He He Pro Cys Cys Cys Ser Leu Leu Gly 

1460 1465 1470 

Tyr Cys Cys Cys Cys Cys Cys Gly Arg Arg Val Val Val Pro His His 

1475 1480 1485 

Thr Leu Cys Cys Leu Arg Lys Lys Ser Cys Cys Cys Cys Cys Cys Gin 

1490 1495 1500 

Phe Leu Leu Asp Ala Ala Leu Leu Gin Gin He Arg He He Tyr His 
1505 1510 1515 152 

His Leu Trp Glu Glu Glu Glu Glu Glu Phe His His Arg Ser Arg Arg 

1525 1530 1535 

Glu Asn Val Val Pro Gly Gly Thr Thr Leu Leu Gin Pro Gin Gin Gin 

1540 1545 1550 

Gin Gin Thr Thr He He Gin Gly Ser Ser Leu Lys Lys Lys Lys Asn 

1555 1560 1565 

Asn Tyr Leu Arg Arg Leu Asn Asn Asn Asn Asn Asn Leu Leu Thr Thr 

1570 1575 1580 

Lys Glu Glu Trp Pro Glu Glu Cys He Arg Arg Cys Val Val Thr Leu 
1585 1590 1595 160 

His Leu Leu Leu Gin Val Val Val Cys Asp Asp Leu Phe Phe Arg Lys 

1605 1610 1615 

Leu Leu Arg Pro Arg Arg Arg Arg Arg Lys Glu Asn Asn He Gin Cys 

1620 1625 1630 

Cys Arg Gly Gly Gin Thr Thr Thr He Gly Lys Lys Thr Thr Glu Lys 

1635 1640 1645 

Phe Phe Ala Ala Pro Pro He Thr Leu Leu Ala Gly Gly Gly Phe Cys 

1650 1655 1660 

Cys Cys Cys Cys Cys Ser Gly Gly Pro Ala Gin Gin Lys Thr Val Val 
1665 1670 1675 168 

Gly Gin Gin Arg Glu Ser Arg Phe Phe Phe Phe Phe Val Asp Ser Ser 

1685 1690 1695 

Arg Asp Val Val Asn Leu Leu Pro Tyr Arg Arg Gin Ser Thr Thr Leu 

1700 1705 1710 

Leu Leu Leu Leu Leu Leu Arg Arg Ser Ser Gly Val Val Cys Val Leu 

1715 1720 1725 

Leu Leu Gly Cys Cys Val Gin Gin Tyr Gly Ser Ser Ser Ser Ser Ser 
1730 1735 1740 
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Cys Pro Pro Thr Lys Tyr Tyr Gly Cys Val Val His lie lie lie Trp 
1745 1750 1755 176 

Thr Thr lie His Phe Phe Phe Phe Phe Phe Arg Pro Pro Leu Pro Pro 

1765 1770 1775 

Pro Gin Leu Leu Tyr His Glu Glu Pro His Arg Arg lie Ser Ser Ser 

1780 1785 1790 

Ser Ser Ser Met Arg Arg Leu Val Val Cys Asp Ser Ser lie Phe Gly 

1795 1800 1805 

Gly Cys Pro Pro Lys Arg Arg Arg Arg Arg Arg Leu Leu Ser Phe lie 

1810 1815 1820 

lie His Pro Pro Pro Pro Glu Glu Ser Pro Asn Asn Lys Arg Leu Leu 
1825 1830 1835 184 

Leu Leu Leu Gin Glu Trp Trp Gin Glu Asp Asp Trp Thr Thr Ala Phe 

1845 1850 1855 

Ala Ala Glu Asp His His Thr Thr Thr Thr Thr Thr Thr Arg Thr Ser 

1860 1865 1870 

Ser Lys Gin Gin Glu Arg Arg Arg Gly Ser Arg Arg Ala Lys Lys Val 

1875 1880 1885 

Ala Leu Leu Leu Leu Leu Leu Arg Arg lie Ser Gly Gly Asn Val Leu 

1890 1895 1900 

Leu Arg Lys Lys Leu Arg Asn Asn Glu Gin Glu Glu Glu Glu Glu Glu 
1905 1910 1915 192 

Glu Glu Glu Glu Lys Arg Arg Arg Val Val Ala Ala Ser Ser Asp Ser 

1925 1930 1935 

Ala Val Val Val Val Val Val Val Thr Ala Ala Asn Ala Ala Glu Lys 

1940 1945 1950 

Glu Glu Thr Arg Arg Arg Asn Lys Lys Gin Lys Gin Gin Gin Gin Gin 

1955 1960 1965 

Gin Pro Pro Pro Thr Arg Arg Lys Pro Ser Ser Ala Gin Gin Phe Pro 

1970 1975 1980 

Thr Thr Leu Ser Gin Gin Gin Gin Gin Lys Leu Tyr Tyr His His Gly 
1985 1990 1995 200 

Gly Ser Thr Thr Glu Val Phe Phe Cys Asp Ser Ser Cys Met Met Met 

2005 2010 2015 

Met Met Met Gly Leu Leu Leu Ser Thr Thr Ala Pro His His Trp Thr 

2020 2025 2030 

Leu Leu Pro Leu Leu Leu His Gly Gly Gly Glu Met Met Phe Leu Thr 

2035 2040 2045 

Thr Gly Gin Gin Thr Ser Thr Thr Glu Phe Ser Ser Ser Ser Ser Ser 

2050 2055 2060 

Leu Arg Arg Leu Gin Met Met Pro Leu Leu Cys Met Leu Leu Gly Ala 
2065 2070 2075 208 

Ala Ala His Arg Arg Arg Arg Arg Arg Arg Thr Ala Ala Val Tyr Tyr 

2085 2090 2095 

Leu Gin Ala Asn Thr Thr Val Glu Glu Thr Leu Ala Ala Ala Ala Ala 

2100 2105 2110 

Ala His Cys Cys Val Arg Thr Thr Asp Leu Cys Cys Gin Leu Leu Thr 
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2115 2120 2125 

Thr Gin Gin Ser His Thr Thr Thr Thr Thr His Lys Met Met Glu Val 

2130 2135.. 2140 

Gly Gly Ala Ala Asp Asp Glu Glu Gin Gin Ser Ser Val Ser Ser Ser 
2145 2150 2155 216 

Ser Ser Ser Ser Pro Arg Arg Pro Gin Gin lie Pro Ala Ala Ser Ala 

2165 2170 2175 

Ser Ser Arg Cys Cys Pro Val Pro Pro Pro Pro Pro Pro Ala Cys Cys 

2180 2185 2190 

Ala Ser Val Val Asn Ala Asn Asn Leu Thr Thr Arg Leu Ala Ala Lys 

2195 2200 2205 

Met Lys Lys Lys Lys Lys Arg Val Val Val Ala His Gin Gin Ala Ala 

2210 2215 2220 

Ala Arg Lys Thr Thr Trp Arg Met Met Gin Cys Cys Cys Cys Cys Cys 
2225 2230 2235 224 

Ser Ser Ser Ser Ala Leu Leu Leu Leu Pro Pro Pro Asn Thr Thr Gin 

2245 2250 2255 

Glu Glu Met Pro Pro Pro Pro Pro Pro Ala Leu Leu Ala Ser Thr Thr 

2260 2265 2270 

Lys His Asn Asn Pro Pro Pro Ser Arg Ser Ser His Cys Leu Leu Leu 

2275 2280 2285 

Leu Leu Gin Gin Ala Ala Ala His Ala Ala Gly Glu Glu Ala Thr Met 

2290 2295.. 2300 

Met His Pro Gin Gin Cys Leu Leu Leu Leu Leu Leu Arg Val Cys Cys 
2305 2310 2315 232 

Ser Pro Pro Leu Ser Thr Thr Pro Gly Leu Leu Thr Gin Gin Ala Gin 

2325 2330 2335 

His His His His His His Pro Asn 
2340 

<210> 3 
<211> 15 
<212> PRT 
<213> Mus 

<400> 3 

Lys Val Glu Gly Asp Met Tyr Glu Ser Ala Asn Ser Arg Asp Glu 
15 10 15 

<210> 4 
<211> 17 
<212> DNA 

<213> Saccharomyces cerevisiae 

<400> 4 
cggaggactg tcctccg 

17 

10 
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